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1. Posib JUCHMIIMHBI « XHMHS 2» B OPMHUPOBAHUH KOMIIe TEHIIM i BHINTYCKHHUKA:

OKpY’KaroleM MHUpe

06[’33:;;?111*[0;' CeMCCTp o Cocrapisiiomue pe3yIbTATOB 0CBOCHHS (1eCKPHITOPbI KOMIeTEHIIHH)
MPOrpamMmbl i HaumeHoBaHne KOMIIeTeH I U
KOMITETCHIIUH HaunmeHoBaHue
(IMcuMNJInHA, Kon
npaktuka, F'HA)
VK(Y) Braseer omnbIToM NpUMEHEHUsST 3aKOHOB €CTEC TBEHHBIX HAYK U
1Bl MaTeMaTHYeCKUX METOJOB M MOJEJIEH JUIsl peleHus 3a1ad TeOPETUIeCKOro
’ U IPUKIaJHOIO XapaKTepa
Brrageer penpoyKTMBHBIMHA METOAAMH MO3HABATEIIEHON AEATENBHOCTH U
Criocoben VK(Y)- AISCT PEnpony A A
MBICIIUTETILHBIMU OTIEPALIMAMU JIJIs1 PEIICHHs 3314 eCTeC TBEHHOHAYYHBIX
OCYIIEC TBJIATH IOUCK, 1.B2 JE—
KPUTUYEC KU aHAIIN3 1 VK(Y)-
VK (V)-1 cuHTe3 UH(POpMAIHH, 1V1 YMeer peniats 3a/1aud TeOpETUUECKOT0 U TIPUKIIATHOTO XapaKTepa
MIPUMEHSATH -
b . YnMeer 0600maTh YCBOSIEMbIE 3HAHHS €CTECTBEHHBIX HAYK KATeTOPUSIMU
Xumus 2 2 CHCTECMHBIN MOAXO0] YK(VY)-
15 pertre 1y2 CHCTEMHOT'O aHAJIN3a U TIOAX0/1a ¥ MBICTIUTEbHBIME OTICPaIisIMK aHAIN3a,
Hoc TI; BJTCHHBIX 32124 ) CHUHTE3a, CPABHEHUS U OLICHKU
YK(VY)- 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTeMaTHYECKUE METOIbI
1.31 TEOPETHIECKOT0 XapakTepa
YK(VY)- 3HaeT penpoyKTUBHBIE METOIbI MO3HABATEIBLHON ACSITEIEHOCTU, MMPU3HAKHU
1.32 CHCTEMHOT'0 TIOJIX0/a 1 CUCTEMHOTO aHaJIN3a
I'oToBHOCTH Brageer omnbIToM IUIAHUPOBAHKS M POBEICHHS XUMHUYECKHX
UCIIOJIP30BATL 3HAHNS OIIK(Y)- | uccnenoBanuii B 06J1aCTH TEPMOJNHAMUKH, KUHETHKH, SJICKTPOXUMUH,
0 CTPOCHNH BCIICCTBA, 3.B2 XHMHH PaCcTBOPOB, aHAIN3a H 0000IICHHS SKCIIEPUMEHTATBHBIX JTAHHBIX,
TPAPOZC XUMHICCKOH BBIBJICHHS 3aKOHOMEPHOC TEH NPOTEKaHU XUMHYECKHUX IIPOLECCOB
CBSI3U B PA3JIMYHBIX
KJIacCcax XMMHUYECKUX
OIIK (V)-3 COE/IMHEHHH TSI YMeer onpeaenste TepMOIUHAMUYECKHE U KHHETHIECKUE MapamMeTphl
MTOHUMAaHUS CBOWUCTB OIIK(Y)- | XUMHYECKHUX MPOIIECCOB, MPOBOMTL PACUETHI KOJIMIEC TBEHHBIX
MaTepHaioB U 3.¥2 XapaKTEPUCTUK PACTBOPOB HEJIEKTPOIHUTOB U 3JIEKTPOIHUTOB, BBISBIIATH
MeXaHu3Ma 3aKOHOMEPHOC TH MPOTEKAHUSI XUMHUUECKHUX PEeaKIINN
XHUMHUYECKUX
MPOIIECCOB, .
MPOTEKAIOWINX B OIIK(Y)- | 3Haer OCHOBHbIE MOHATHSL U 3aKOHBI XUMHYEC KOM TePMOIUHAMUKH,
3.32 KMHETUKH, JIEKTPOXUMHUH U TIPOLIECCOB, MPOTEKAIOIINX B PACTBOPAX




1. IMoka3zare,u 1 MeTOAbI OLIEHHBAHUSHA

Il1aHupyeMbie pe3yJbTaThl 00y4eHHsl 10 JHCHHUILINHE Komnerenuust HaumenoBanue pa3aena Metoabl oleHUBaAHU S
Kon HaunmenoBanue JU CINMILJTMH I (O11eHOYHbIe Mep ONIP USITHS)
P 1 | IIpuMeHATHh 3HAHUS OCHOBHBIX TOHSATHH, TEOPUHA U 1. 3akoHOMEpHOCTH ITucbMenHas npoBepovYHas
3aKOHOB XMMUYECKOW TEPMOJAMHAMUKN U KHHETHKH, XUMHUYECKHX PEaKIMi paboTa Ha MPaKTUIECKOM
YYEHHUS O paCTBOPAX U ANEKTPOXUMHYECKHX YK(V)-1 2. DNEKTPOXUMUY ECKHE 3aHATHU.
CHUCTEMaXx JJI ONMCAHUsI XUMUYECKUX MPOLECCOB. OIIK (Y)-3 MPOLIECCHI 3ammra 1M/13.
3. Xumusi pacTBOPOB TecTupoBaHre — HE3aBUCUMBII
kourpoibs [JOKO
P12 | BoImomHATE pacdéThl TEPMOIUHAMHUYICCKHX (DYHKIHMA 1. 3akoHOMEpHOCTH [TucrMeHHast pOBEPOTHAS
U KUHETHMYECKHMX MapaMeTPOB XHUMUUECKUX PEaKIi, XUMUYECKHX peakiyii paboTa Ha MPaKTUYIECKOM
CBOWCTB pacTBOpOB u XapPaKTEPUCTHUK YK(V)-1 2. DIEKTPOXUMHUY ECKHE 3aHATHN.
ANEKTPOXUMHUYECKHUX CHCTEM. OIIK (V)-3 MPOLIECCHI 3ammra UJ13.
3. XuMusi pacTBOpPOB TecTupoBaHue — HE3aBUCUMBIN
koHTpons [JOKO
P13 | Ucmoms30BaTh METOMABI IUIAHUPOBAHUS M TMPOBEICHHSA 1. 3akoHOMEpHOCTH 3ammra oT4eTa 1o
XAMHYECKOTO  JKCMIEpUMEHTa Il YCTAHOBJICHUS XUMUYECKHX pPeaKiii nmabopaTopHoit pabore.
3aKOHOMEPHOCTEH MPOTECKAHMS XUMUYECKHX OIIK (Y)-3 2. DIEKTPOXMMUY eCKHE
IPOLIECCOB, ~ OMpPEJEeHUs MX KAuEeCTBEHHBIX U MPOLIECCHI

KOJIMYCCTBCHHBIX XapPaKTCPUCTHUK

3. Xumusl pacTBOPOB

2. I kanaoue HUBAaHUA

[Topsimok opraHM3aImy OILCHUBAHHS PE3YJbTATOB OOYYCHUS B YHHBEPCUTETE PETVIAMEHTHUPYETCS OTJEJLHBIM JIOKAJILHBIM HOPMATHBHBIM aKTOM —

«Cucrtema OICHUMBAaHHS PE3yJbTaTOB 0OydeHus B TOMCKOM MOJMMTEXHUYECKOM YHHBepcurere (CrcTema oneHMBaHUS)» (B JEHCTBYIOIICH PeIaKIMH).
Hcnonb3yeTcss OajuIbHO-PEHTHHIOBasl CHUCTEMa OICHHMBAHHS PE3YJIbTATOB OOydeHws. MToroBas oleHKa (TpajWIMOHHAS W JIATEPHAS) 1O BUIAM
yaeOHoil nesitesbHOCTH (m3ydenue aucimmwmH, YUWPC, HUPC, xypcoBoe mpoekTHpoBaHWE, TPAKTHUKH) ONpPEeNsieTcss CyMMOW OaiioB TiO
pe3ysibTaTaM TEKYIeTO KOHTPOJISl W MPOMEKYTOUHOM aTTeCcTaluy (MTOroBasi peiruHroBasi oneHka - makcumyMm 100 GayuioB).

Pacnpez(eneHI/Ie OCHOBHBIX H IOOIOJHHUTCJIbHBIX 0awioB 3a OLHCHOYHBIC MCPONPUATHA TCKYIICTO KOHTPOJI U HpOMC)KYTOHHOﬁ aTTCCTaln

YCTAHABJIMBACTCA KAJICHAAaPHbIM peﬁrPH{F'rUIaHOM JAUCTUIUIAHBI.




PGKOMeHJIyeMaH mKajaa Jjs1 OTACJIbHbIX OLICHOYHBIX MGpOlTpI/ISITI/Iﬁ BXOOHOI'0 M TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS COOTBe’]‘C’];Bl/le OnpeneTenne omeHKH
3aJaHusA TPAAUINMOHHON OLICHKE
90%+100% «OmmuHO» OnmuHOE NOHUM aHKe ITPEAMETA, BCECTOPOHHUE 3HAHUS, OTIIMYHbIE y M EHUS U BJIAJIEHUE OIBITOM IIPAKTUY €CKOM JesI TEIbHOCTH,
HEO0X0MMBIC PE3yIbTAThI 00 yIeHIS ¢(h OpMUPOBAHBL, HXKAUECCTBO OLICHCHO KOJIMYCCTBOM 0aJIIOB, OJIM3KHUM K MAKCHMATLHOMY
70% - 89% «Xopomo» JloCTaTOYHO ITOJTHO € TOHUMAHHE TP €IMETA, XOPOIIIHE 3HAHHS, yMEHHS 1 OTIBIT P AKTHYECKOH JIeSTENIEHO CTH, HE0OX0 MM ble Pe3YIIbTaTh
00yueHus ch OpMUPOBAHBI, KAYECTBO HH OJHOTO M3 HUX HE OTICHEHO MUHUMAIHHBIM KOJIMYECTBOM 0aJIioB
55% - 69% «Y1oBILY [puemiaemMoe HOHUMAHUE IPEAM €Ta, Y AOBICTBO PUTEIIBHBIC 3HAHHS, YMCHHS U OTIBIT IPAKTHY €CKOI e TSILHOCTH, HEO OX0 AMMBIE PE3YJIbTATHI

00yueHus ch OpMUPOBAHBI, KU ECTBO HEKOTOPBIX U3 HUX OIICHEHO MUHUMAIILHBIM KOJIMYECTBOM OaJIIOB

0% - 54%

«Hey oy

PesynbTaThl 00y 4eHNs HE COOTBETCTBY 0T M HHUMAJILHO JIO CTATOYHBIM TP €0 O0BaHUSIM

3. IlepeyeHb THNOBBIX 3a1aHU I

OueHo4YHbIE MePONPHUATHS IIpuMepbl THNOBBLIX KOHTPOJBHBIX 3aJaHUI
1| [MucemeHHas poBepoYHAs 3amanus:
paboTa Ha MpaKTUIECKOM 3ananue 1.

3aHATHA

Ecim mnacTMHKY M3 YMCTOTO IWHKA OITYCTHTh B Pa30aBICHHYIO KUCIOTY, TO HauaBIIeecs BHIIEJICHIE BOJIOPOIAa BCKOPE
mo4TH npekpamaercs. OaHaKo, MPU MPUKOCHOBSHUH K IIMHKY MEJHOW MAJOYKOW M3 MOCIeIHeH HaunHAeTCs OypHOe
BbIZIeTIeHHEe BOA0PoAa. [lalite 00BsICHEHUE IPOUCXO IAIIEMY .

3azanue 2. DJIEKTPOJIU3 BOJHOTO pacTBopa xiopua Hukels (1) B anextponmsepe c MHEPTHBIM aHOJIOM MPOBOIAIIN 5 Y MPHU
cune Toka 20 A, BeIXOA TO TOKy coctaBuil 95%. 3amummurte cxemy osJiektpoimza. Omnpenenure: KOJIUYECTBO
u3pacxogoBaHHoro 3ekTpuyuectsa (Ki); maccy BeniecTa, BhIAIMBIIETOCS Ha KaToze (T).

YK(Y)-1. 1B1, YK(VY)-1. 131, OIIK(Y)-1.432 /OIIK(Y)-2.432

3ananue 3.

Hanwumte ypaBHEHHS 3JISKTP OXMM HUESCKOM KOPPO3UH XpOMa ¢ KUCIIOPOIHOH Aenoiipr3anueid. KakoB KOHEUHBIH MPOIyKT
oKucIeHHst xpoMa? Hanuimre ypaBHEHUs BCEXPOUCXOAAIIUXIpo1ieccoB. Crienaiite BEIBOI BO3M 0’KHOCTH KOPPO3HOHHOTO
npouecca? OTBeT 000CHYIHTE.

2| 3ammra oryera o
nmabopaTopHor pabore.

Bormpocs:

1. Peakuus: A(r)+2B(r) = 2C(r) sBnseTcs npoctoii. Kakoii rpaduk oTpakaeT 3aBUCHMOCT CKOPOCTH STOM PEaKI|u OT
KOHIIEHTpanuu Beniectsa A u Bemectsa B? O0bsicHure cBo# BEIOOp. Hamumime KuHeTH4IecKoe y paBHEHUE S TOH p eaKIIHH.
UYeMy paBeH 0OIIHiA TOPSIJIOK PEaKITUN?
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2. Kakast sHepTHs Ha3bIBaeTCA YHepTUel aktuBannyu? Kak oHa BiMsieT Ha CKOPOCTh XMMUYECKON peaknu? 3aBUCHT M OHA
OT TeMIiepaTy pbl? Kakoil BHIBOZ MOKHO CAENATh O XUMHUECKOU peaKIiH, PacCUHTaB [ Hee SHEPTUIO aKTUBALIH ?

3. Kaxum 00pa3oM yCcTpoHcTBO TepMOCTATA, HCIIOIB3YEMOro B Iab0opaTopHOiipaboTte, BIHsIeTHa BEMYUHY HOTPEIIHOCTH B
pacueTe PHEprun aKTUBALUN?

KoHTponbHeie BOMPOCH! pa3MelieHsl B yaeOHoM nocoouu: JlabopaTopHbIi MpaKTHKyM MO 00IIeH u
Heopranmaeckoil xumur: ydyeoHoe nmocooue / H. @. Crack, A. A. [TnakunkuH, E. M. Kasa3esa,
HarmonansHeiii viccieoBaTenbckuii Tomckmii nomurexamdeckuii yaumsepcuret (TITY). — 3-e m3n.,
niepepad. u gorn. —Tomck: U3a-so TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulitext2/m/2014/m037.pdf (mata obpamenus: 11.03.2020). — Pexum gocTyna:
w3 kopriopaTuBHOM ceTu TI1Y .- TekcT: aeKTpOHHBIN.

Sammra UJI3.

Bompocsr:
1. O6bsicHUTe, IOUEMY KOHIIEHTPALUSl PEarcHTOB M KaTaliu3aTop HE BIMSIOT Ha 3HAUYCHHWE KOHCTAHTHl PaBHOBECHS?
Paccumuraiite paBHOBECHYIO KOHIICHTpaIMO BoAopoaa B peakuuu 2HI(r) «» H2(r) + 12(r), ecm HavanpbHas KOHUSHTpAIHS
onoBoopoaa coctapisiia 0,55 MoJb/1, a KOHCTaHTa paBHOBecwHst paBHa 0,12.
2. 3amuImmuTe 0CHOBHBIC CTAIMH PACTBOPEHISI TBEPIBIX BEIICCTB, KAKUM U TEIUTOBEIMH 3 () peKTaM¥U OHH COIIPOBOIKIAIOTCS.
ITpu pactBopenmu 10T rumpoxcuaa Hatpust B 250 MIT BopI TeMIiepaTypa nmoseicuiach Ha 9,7 K. PaccuunTalite sHTaNBIHIO
pacTBOpEHUS THIP OKCHIA HATPHSL, IPUHUMAS Y IETbHYIO TEIUIOEMKOCTh PACTBOPA PABHOM yICIbHON TETIOEMKOCTH BOJIbI
4,18 Ix/(r-K).
3. Beraucimre TemMmIiepaTyp bl KpUCTAUIM3ALWHI U KUIIEHUS pacTBOpa, coaeprkaiero 3,4t xmopuaa 6apus B 100 r Bopl, € ciu
KaXKy1asi CTeleHb KPUCTAJUIM3aLUHU COJIM B pacTBOpe cocTaBisieT 75 %.
4. Kaxue u3 nepeyunciIeHHbIX Xap aKTepUCTUK: TeMIIepaTypa, YHTP OIHsI, Macca, IO THOCTh, CBOOOIHAS DHEPTHSL, BHY TP EHHSAA
9HEPIUs, TEIUIOTA SBILIIOTCSA (YHKIUSMHU COCTOSHHS, a KaKUe — IapaMeTpaMHu COCTOSHHS CHUCTeMBl. Ha pucyHKke
MPEJICTABJICHBI YHEPTETHY SCKUE TMArpPaMMBbI POTIECCOB OKUCICHUS YTIIIEpO/ia ¥ a30Ta:

&

NO C+0;

AE| 90,37 xflx AE| 3935 xfbx

YNy +%0; c0:

Kaxkoii u3 mpo1ieccoB siBIsieTCS SK30TepPMUYSCKUM, @ KAKOW — dHAO0TepMudeckuM ? OTBeT nosicHuTe. PaccumTaiite 00beMbl
peareHToB 1 P O/IyKTOB HAOTEPMHUUECKOro MpoIiecca, ECIM B pe3yJbTaTe ero NpOoTeKaHus MoraoTuiIock 125 kI Tema.
5. TlpuBeneHsl rpaduKu 3aBHCHMOCTEH KOHCTAHTBI PABHOBECHSA OT TEMIIEPATypbl Ii DK30TEPMHYECKHX H
IHIOTEPMUYECKUX PEaAKIIHH:
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OO0BsICHHUTE TMOJIYy4YC€HHBIC 3aBUCUMOCTH.

Koncranrta paBroBecus peakuuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBeCHBIE KOHLIEHTpALMM BOJOPOJA U
ammuaka passbl 0,2 u 0,08 MoJib/1. BerauciimTe HauaibHbIC KOHIICHTPAIMK a30Ta U BOJIOPO/Ia.

COopHUK 32124 U YTIpaXKHEHMIA 0 0011el xuMuu: yuebHoe nocodue [dnextponnsiii pecypc]/ E. b. N'omymkosa [u ap.]. —
2-¢ W31, JOTI. ¥ HcIp.. — 1 KoMmbroTepHbIH daiin (pdf; 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ s5kpana. — JlocTyn u3
koprnopatuBHoii cet TITY. Cxema moctyma: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf

| TecTupoBaHWe — HE3aBHUCUMBII
koHrpoib [JOKO

[Tpumep Ounera:

1. PacTBOp BelecTBa-HEIJICKTPOIMTA 3aKUMAaeT mpu Temmepatype(yoparts) Ha 15,36° Bbllle, YeM YHUCTHIH OEH30.
(Ka(6enzoma)= 2,57). Ecim 550 r BemiecTBa pacTBOPHUTH B OJHOM KHJIOTpaMMe OEH30J1a, TO IOHMKEHHE TeMIIEPATY P
kpuctasnm3anuu pacteopa (Kk(6enszoma) = 5,70), coctaBur __ °.

2. OcMOTHYECKOE IABJICHUE PACTBOPA, B 1 JT KOTOPOTO coneprkUTCs 25 T Tmoko3bl (CgH1,06) npu 25 °C, paBao _ klla.
3. YcTaHOBUTE COOTBETCTBUE

Bemectso CBOJICTBO B BOJTHOM PacTBOpe

A)HNO;, 1) crnaOp1il 3eKTPOIUT

b) CH;COOH 2) CUIIbHBIN 3JIEKTPOJIUT

B) KOH 3) HERNEKTP OJIUT

I') G,;HsOH

) NaCl

4. KoHCTaHTa MCCOTMAIIMN 230TUCTO M KHCIIOTHI ITPH pa30aBIeHAHU pacTBOpa
HNO, =H" + NO,
1) yBemmuuBaetcst  2) yMEHbIIAETCA — 3) HE U3MEHSICTCS
5. MzoToHnueckuid k03 PUIMEHT HUTpATa KaJus, KaXyIlascs cTeleHb AUCCOLMALUN KOTOPOrO B BOJHOM pacTBOpe
coctaBisieT 50%, paBeH .
6. Ecu ctenens muccormarn 0,2 M mypabrHo# kuciotel (HCOOH) pasna 0,03, To KOHCTaHTA IMCCOLMAIIMM paBHA .
7. H,SO, B3aumoelictBy er HeoOpaTimMo ¢
1) Na,S  2) BaCl, 3)NaOH 4) NaCl
8. KorruecTBo HOHOB B KPATKOM HOHHOM YPABHEHHUH P €aKIUH
Na,SO; + 2HCI = 2NaCl + H,0 + SO,
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pPaBHO ____ MOJb.
9. Kuciyro cpey IMEIOT BOJHBIE PACTBOPBI COJICH
1) Na,SiO; 2) FeCl;
10. Cynppunnatpus (Na,S) B BOAHOM pacTBOpe
1) rEAPOIHM3YETCS IT0 KATHOHY
2) TUAPOIH3Y €TCS [0 AHUOHY
3) ruapom3yeTCs o KATHOHY ¥ aHHOHY
4) He TP OM3yeTCs
11. YcraHOBHTE IIOCJIEJOBATEILHOCTH 110 Y BEJIMUECHN IO BOCCTAHOBUTEIILHON aKTHBHOCTH M ETaJIOB

3) ZnSO, 4) Na,SO,

1) Cu 2)K 3) Ni 4 Ag 5) Au
+0,34 2,92 -0,25 +0,8 +1,5
12. DJ1C MeHO -KaIMHEBOTO rajlbBaHAYeCKoro snementa (¢°Cd**/Cd=-0,41 B, °Cu*"/Cu=+0,34 B) npu cTaHmapTHHIX

ycnoBusxpasHa  B.

13. Ha anozie mpu KOppO31K OLTMHKOBAHHOT O JKeJIe3a P OTEKaeT P oIece

1) Fe- 2e = Fe*

2) Zn-2e =2Zn*

3)2H" +2e=H,

4) 2H,0 + 2e = H, + 20H

14. Ecymu ipoBOWMTh 3J1eKTp o3 pactBopa CoSO, B Teuenne 109 mpu cuite Toka 20 A (1 = 80%), T0 Macca BelecTsa,
00pa3yromierocst Ha KaToie COCTABHUT r.

15. Haxaroze IpH SJIEKTPOJIH3E BO/IHOTO PACTBOpA XIOPH/IA LIMHKA C LIMHKOBBIM aHOJIOM NP OTEKAIOT TP OLIECChl
1) Zn—-2e =2Zn*"

2) Zn* +2e =Zn

3) 2H,0 —4e = O, +4H"

4) 2CI —2e =Cl,

| duddepenumpoBannbiii 3a4eT

buner 1.

1.I[a171Te ONPpEACICHUC IIOHATUIO TCPMOJUHAM Y ECKasd CUCTEM A, IIPUBEIUTE maccmbnxaunn.

2. Chopmymupyiire BTOpOM 3aKoH Payms s mporiecca KpucTaUIM3alii pacTBOpa. 3arMIIATe €ro
MaTeMaTHIECKOE BbIpaKeHHE.

3. 3armImmTe peaxiyy, MpoTeKaroIpe mpu anekTpoime BogHoro pactsopa ZnN(NO3),

4. i peakmm N,O + Hy, — N + HO nonmydens! ciieIyromime SKCIieprMeHTalbHBIC JTaHHBIC:

Pa, xIla 12 24 36 48
Pg, klla 4 4 ? 2
v 0,2 0,4 0,15 0.4
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Paccuuraiire: KOHCTaHTy CKOPOCTH pEaKIM{, YacTHbIE TMOPSAKMA IO BeHIeCTBaM, OOIIMIl MOPSIOK
peaKiMy M 4KcIIo, MporylieHHoe B Tabmue. Caenaiire BRIBOI O MeXaHM3MeE JIaHHOM peakimu. OTBeT
TIOSICHUTE.

4. MeToau4yeckune YKa3aHud MO0 nNpoueaype ouncHuBaH sl

OueHovYHbIE MeEpoNnpUuATHS

Hpoue}:{ypa IPOBEACHUS OLICHOYHOI'0 MEPONIPUATHS U He00X 0IUMbIe MeTOANY ecKre YKasaHus

1.

[TuceMeHHast MpOBEpOYHAS
paboTa Ha MPaKTUIECKOM
3aHITHA

[TpakTHdeckoe 3aHATHEe 3aKaHIMBACTCS MMCBMEHHOW NMPOBEPOYHOM paboTOM, KOTOpasi BKIOYAeT B ceOst 5
3aJlaHMH, COCTABJICHHBIX IpeToiaBaTelieM 0 TeMe NpakTuieckoro 3auitusi. Ha pabory orBoxurcs 30
MUHYT, 3aT€M CTYICHTHI CAAI0T CBOM paboThl. Kaxknoe 3amanue onenmBaeTcs B 1,2 Oasia, Takum oOpa3zoM,
3a JaHHOE OLCHOYHOE MEPOIPSITHE CTYASHT MOXKET MOTyYHTh J10 6 OaimioB. J{is MOATOTOBKH K
NPaKTHIECKOMY 3aHATHIO CTYACHTY HEOOXOAMMO NMpopaboTaTh JICKIMOHHBIN MaTepHall, MaTepHal
Y4e€OHHUKOB WWIM y4eOHBIX MOCOOMIA.

Kputepuu oneHMBaHUS 0THOT0 3a/1aHUSI:
¢ 3a71aHKe BBITIONTHEHO MOJHOCTHIO BepHO — 1,2 Gamna.
e 3ananve BeInonHeHo dactraHo 0 — 1,0 Gasna.

Sanmra U3

N3 crynenra conepxxur 20 3aaay u ynpaxsaenuid u3 /{OI14, nepeueHb KOTOPbIX HAXOAUTCS B BapUAHTE
W13 kaxxnoro cTyaeHra. TeMbl 0XBaThIBaIOT BCE pa3/ieibl IPOrpaMMbl JUCIMIUIMHBL.

[TpenogaBarens obecnieyrBaeT CBOCBPEMEHHOE MONydeHHe CTyaeHTamu BapuanToB MJ(3, a Taxoke
NPEOCTABIIIET MEKTPOHHYIO CCHUIKY Ha COOPHUK 3a71a4 M YIPa>KHSHH.

W13 BEIMONHAIOTCS B OTACIBHON TETpaay, NP OQOPMIICHIM KaKOro 3aJaHus 00s3aTeNbHO YKa3bIBACTCSI
€ro HOMED, MPUBOAMTCS TIOIHOCTHIO TEKCT YCJIOBHSI KaXKIOro 3a7aHus. PemeHne Kakaoro 3a1anusi JODKHO
OBITH MOJIPOOHBIM, C BKIIFOUCHHEM TPOMEXKYTOUHBIX Pacu&TOB, paCCyXICHUH, TOSCHECHUH, C yKa3aHHEM
UCTIONIb30BAHHBIX 3aKOHOB, MPAaBWI U (OPMYJ; Y MOIYy4aeMBbIX B KaXKIOM JI€HCTBUM YHUCIICHHBIX BEJIMYHH
yKa3blBaeTCs eAMHUIIA W3MepeHus (pa3MepHocTh). /I3 mpoBepser mpenonaBaTelib, BeyLLIHiA
nmabopaTopHbIe 3aHATHA. B TeueHne Hemenu CTYACHT JOJDKEH PEeLIMTh HEe MeHee 2-X 3a/1ad.

Cymmapnbiii peitrunar 3a MJ13 cocrapnsier 10 6aos.

KpnTepuu OHCHKH OJHOI'0O 3aIaHUHA:

e 3ananvie o()OPMIICHO B COOTBETCTBUHM C TpeOOBaHWSIMU ¥ caaHO BoBpeMs — 0,5 Gamna.




OneHoYHbIe MepONPHATHS

ITpouenypa npoBexeHNs OLEHOYHOr0 MEPONPHUSATHS H He0OX 0JMMbIe MeTOAHYEeCKHe YKA3aHUS

e 3ananve o()OPMIICHO B COOTBETCTBHH C TPEOOBAHMSIMH, HO caaHO He BoBpeMs — 0,2 Gaymia

Ecim 3aganye BEITTOHEHO C 3aMCYaHuAMHU, TO CTYACHT UCTIPABIIACT OIIIMOKH U CIacT 3a1aHrC BHOBbG.
bammer 3a HCTIPABJICHHA HC CHIDKAIOTCA.

3ammra oT4yera rno
nabopaTopHoit padore

B nHauane nmabopatopHoif paboTHI CTYAECHT MOMy4aeT JOIMyCK K paboTe, I Yero OH MpeoCTaBisieT
TIPETIO/IaBaTEI0 KOHCTIEKT JIabopaTOpHOW paboThl, B KOTOPOM KPATKO M3JIOKEHBI TEOPETHUIECKHE OCHOBBI,
chopMmynmpoBaHa €7 paOOThI, MPUCYTCTBYET DKCIIEPUMEHTANIbHAS YaCTh, PUCYHKH W TaOJHUIIBI
AKCTIEPUMEHTAIBHBIX JTaHHBIX (TIpr HeoOXonmmMocTH). 1o okoHuaHnn J1TaGopaTOpHOM pPabOTHI CTYIECHT
CHAeT OTYET, B KOTOPOM TPHBEACHBI YPABHEHMS PEAKIHii, OIMMCaHbl HAOJIOICHNS, TIPUBEICHBI PACUYETHI,
CIIeJIaH MPOMEKYTOUHBIM BBIBOJI TI0 KaXIOMY OIBITY, CJEJIaH OOIMi BBIBOA TIO J1ab0opaTopHOi padore.
CymMapHbIii peUTHHT 32 JJaOOpaTOpHYI0 pabdoTy cocTaBisieT 3 Oasa.

Kputepuu oieHKH KOHCIIEKTA-0T4YeTa K JIA00pPaToOpHOi padoTe:

e [loarotoBka x nabopatopHoii padote — 1 Gam.
¢ Otuer no JaboparopHoii padote — 1 Gat.
e 3amura 1adopatopHoii paboTer — 1 Gas.

TecTupoBaHue — He3aBUCHMBIiA
koHTposs [JOKO

Py6exnoe TectupoBanue (PT) mpoBomurcss B KommbroTepHOH (opMe B on-line pexume BO BpeMms
KOH(epeHI-HeJeIu B CepeMHE U KOHIE TEKYILEro CeMecTpa COIrJIaCHO PaCIMCAHHUIO.

[TponomkurembHOCTH TecTupoBanms — 90 MuHyT 0e3 mepepbiBa. OTCYET BpEeMEHHM HAYMHACTCS C MOMEHTA
Bxona cryaenra B Tect. MHcTpykTax, MpeaIecTBYIONMI TECTUPOBAHUIO, HE BXOJIUT B YKa3aHHOE BpEMS.
CryneHT MOXXET 3aKOHUUTH BBINONHEHNE TecTa 0 HCTeUYeHUsI OTBEIEHHOTO BPEME HUL

PT maneneHo Ha HE3aBUCHMYI0 OOBEKTHMBHYIO OLEHKY 3HAaHUM, YMEHMI M BIaJCHHI, NOTy4EHHbIX
CTYJ€HTAMH 3a ONpPE/ICJICHHbIN NPOMEKYTOK O0ydEHHUs.

Kaxxnplil Bapuanr Owieta MOJEIMPYEeTCS KOMIbIOTEPOM M0 3aJaHHbIM pa3fielaM XMMHUU U conepxur 15
3aganuid. CTyIEeHThl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PELICHHs U MOsSCHEHUs NpoBoAsT Ha Oymare. Ilo
OKOHYAHMM TECTUPOBAaHUs IPENIOJAaBATEIIO BBIAAETCS MaTpulla OTBETOB M CyMMAapHbIM pEHTHHT 3a TeCT.
OO6cyxaeHue pe3ylbTaToOB TECTUPOBAHUS MPOBOAUTCS HA KOHCYJIbTALMH.

Kputepuu oieHKH 01HOTO 3a1aHUS:

® 33 KaXXIO0C€ NPAaBWIbHO BBITIOJTHCHHOC 3aJaHNC BBICTABIIACTCA 1 TecTOBBIN 63.J'UI;
¢ 33 HCNPABWIHLHO BBITIOJIHCHHOC WJIM HCBBIINIOJIHCHHOC 3a1aHUC BHICTABJIAACTCS 0 62[J'IJ'IOB;
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e g 3aJaHUi C BHIOOPOM HECKOJbKHMX NPAaBWIHHBIX OTBETOB, 33/JaHM Ha COOTBETCTBHE U
YCTAHOBJICHUE TIOCJIEI0BATEIBHOCTH NPELYCMOTPEHO YaCTUYHOE OLCHUBAHUE.

MakcuManbHbIii CyMMapHBIA TeCTOBBIN 0aint 3a kaxkaoe PT coctabmser 15 6amios.

3a 2 vegem 10 PT cTymeHTHI MOTYT O3HAKOMUTCS C JE€MOHCTPAIMOHHBIM BapHaHTOM OwWiIeTa, KOTOPBI
pacrionaraetcsi Ha caire http://exam.tpu.ru B pasznene «MeponpusaThs», U MOXXET OBITh BBINOJIHEH KaXKIIbIM
CTYJIEHTOM HEOIPAaHMYEHHOE YUCJIO pas.

Hns cmyoenmos, ne npouwteowux PT 6 nepuoo nposeodenus mecmupo8aHus no y8aicumeibHou npuiume,
npeodycmMompera 603MONCHOCHIb MECMUPOBAHUS 8 pe3ePBHbIll 0eHb, KOMOPbILU HA3HAYAEMCs cpa3y nocie
KOHepeny-Heoden.

Llpu pe3ynvmame pybedxxcrnoco mecmupoganus 6 6an1106 u menee, 06yUaOWUMCS NPedO0CmasIAemcs 8
nepuoo mexkyujeti NpOMeNCYymouHoU ammecmayuu 803Mo*CHocmb nosmopuo npoumu PT 6 pezepenuviil
Oensb, coenacoganuwill ¢ bropo pacnucanuii TITV.

Juddepenmpyemprii 3auer

Juddepenmpyemplii 3aueT npoBoAUTCs Ha 18 3aueTHON Henene. 3aueT BHICTABIACTCS 10 CyMMe 0aslyioB B
COOTBETCTBHH CO IIKAJION JIJISI OTEIBHBIX OIICHOYHBIX MEPONPUATHA TEKYIIETO KOHTPOJIS:

0+54 6amnnoB - HEYIOB.,

55+69 6aoB - ynoB.,

70+89 GanoB — X0OpoIIIo,

90+100 6amIoB — OTJIMIHO.
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